Alpha-actinin is absent from the terminal segments of myofibrils and from subsarcolemmal densities in frog skeletal muscle.
The presence and distribution of alpha-actinin, an actin-bundling protein, was investigated at sites where frog skeletal muscle forms junctions with tendon collagen fibers. These sites, called myotendinous junctions, are regions where myofibrils terminate and where the force of muscular contraction is transmitted from muscle cells to the substratum. An antibody manufactured to chicken smooth muscle alpha-actinin was used as a probe for alpha-actinin localization in this study. The cross-reactivity of this antibody with frog skeletal muscle alpha-actinin is demonstrated in immunoblots of one-dimensional (1D) electrophoretic separations of muscle proteins. Immunofluorescent localization of anti-alpha-actinin and electron microscopic immunolabelling confirms that the antibody binds to Z-discs with high affinity. However, in sections treated for electron microscopy with affinity-purified anti-alpha-actinin and a ferritin-conjugated, second antibody, there was no significant difference between experimental or control preparations in the number of ferritin grains overlying dense, subsarcolemmal material at junctional or non-junctional regions. Furthermore, Z-discs near myotendinous junctions displayed less binding of anti-alpha-actinin than Z-discs located several micrometers or more from the cells' termini. These findings indicate that thin filaments are not bundled by alpha-actinin near the sarcolemma. The results also provide evidence for molecular heterogeneity between Z-discs at the ends of muscle cells compared with other regions of the cell in that the terminal Z-discs of myofibrils contain very little or no alpha-actinin relative to non-terminal Z-discs.